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AB Carney complex (CNC) is an autosomal dominant multiple neoplasia syndrome, 

which has been linked to loci on 2pl6 and 17q22-24. We recently reported 

that PRKAR1A, which codes for the type 1A regulatory subunit of 

protein kinase A (PKA) , is a tumor suppressor gene on 

chromosome 17 that is mutated in some CNC families. To evaluate the 

spectrum of PRKAR1A mutations, we identified its genomic 

structure and screened for mutations in 54 CNC kindreds (34 

families and 20 patients with sporadic disease) . Fourteen families were 

informative for linkage analysis: four of four families that mapped to 17q 

had PRKAR1A mutations, whereas there were no mutations 

found in seven families exhibiting at least one recombination with 17q. 
In six of the latter, CNC mapped to 2pl6. PRKAR1A mutations 
were also found in 12 of 20 non- informative families and 7 of 20 sporadic 
cases. Altogether, 15 distinct PRKAR1A mutations were 
identified in 22 of 54 kindreds (40.7%). In 14 mutations, the 
sequence change was predicted to lead to a premature stop codon; one 
altered the initiator ATG codon. Mutant mRNAs containing a premature stop 
codon were unstable, as a result of nonsense-mediated mRNA decay. 
Accordingly, the predicted truncated PRKAR1A protein products were absent 



in these cells. We conclude that (i) genetic heterogeneity exists in CNC; 
and (ii) all of the CNC alleles on 17q are functionally null 
mutations of PRKAR1A. CNC is the first human disease recognized 
to be caused by mutations of the PKA holoenzyme, a critical 
component of cellular signaling. 
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with Carney Complex and isolated micronodular adrenal 
hyperplasia . 

AU Sandrini, Fabiano (1); Matyakhina, Ludmila D. (1); Bourdeau, Isabelle (1); 

Farmakidis, Constantine (1); Keil, Meg (1); Kirschner, Lawrence S. (1); 
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TI Genetic alterations of Carney complex are not present in 

sporadic cardiac myxomas. 
AU Fogt Franz; Zimmerman Robert L; Hartmann Christopher J; Brown Charlotte A; 

Narula Navneet 

CS Presbyterian Medical Center, University of Pennsylvania, Philadelphia, PA 
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LA English 
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AB Cardiac myxomas are the most frequent cardiac tumors and cause for 

significant morbidity and mortality. Recent evidence indicates that 
cardiac myxomas are, in fact, neoplasms rather than organized thrombi. 
Cardiac myxomas may present as solitary lesions or in association with the 
Carney complex. Carney complex has been linked to 
chromosome 2pl6 and the PRKAR1A gene at 17q22-24. In this 
study, we analyzed sporadic cardiac myxomas to evaluate whether the 
genetic alterations seen in Carney complex are present in non 
Carney complex associated cardiac myxomas as well. We analyzed 
microdissected material from 13 patients with cardiac myxomas for the 
markers PRKAR1 9CA, D2S2153, D2S2251 and D2S123 . None of the cases 
demonstrated loss of heterozygosity or definite band changes suggestive of 
microsatellite instability for any of the markers used. We conclude that 
sporadic cardiac myxomas are genetically not related to Carney 
complex and most likely do not represent an incomplete form of 
Carney complex. 
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TI Identification of a novel PRKAR1A mutation predisposing for 

Carney complex disease 
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CS Children's Cancer Research Institute (CCRI) , St. Anna Children's Hospital, 

Vienna, Austria 
SO Journal of Endocrine Genetics (2002), 3(1), 33-36 
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PB Freund 
DT Journal 
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AB The 'classic' multiple endocrine neoplasias (MEN) are autosomal dominant 

inherited cancer predisposition syndromes caused by inactivating mutations 
of the MENIN gene in patients with MEN1 and activating mutations of the 
RET protooncogene in MEN2A (FMTC) and MEN2B. Patients suffering from 
Carney complex (CNC) also present with multiple endocrine and 
other tumors. Recent work has identified inactivating mutations in all 
exons except exons 4A, 9 and 10 of the PRKAR1A gene on 17q22-24. 
By mutation anal, of the predisposing genes for both MEN1 and CNC we 
identified a novel mutation affecting the splice site of exon 4A of the 
PRKAR1A gene in a family suffering from CNC. In addn., we found 
four single nucleotide exchanges within the gene region. Based on 
pedigree anal, and mutation data, these would be assigned as 
polymorphisms . 
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TI Mutations of the gene encoding the protein kinase A type I -alpha 

regulatory subunit in patients with the Carney complex. 
AU Kirschner L S; Carney J A; Pack S D; Taymans S E; Giatzakis C; Cho Y S; 
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National Institute of Child Health and Human Development, Bethesda, 

Maryland, USA. 
SO NATURE GENETICS, (2000 Sep) 26 (1) 89-92. 

Journal code: 9216904. ISSN: 1061-4036. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

OS GENBANK -AC005799 

EM 200010 

ED Entered STN : 20010322 

Last Updated on STN: 20010322 
Entered Medline: 20001030 

AB Carney complex (CNC) is a multiple neoplasia syndrome 

characterized by spotty skin pigmentation, cardiac and other myxomas, 
endocrine tumours and psammomatous melanotic schwannomas. CNC is 
inherited as an autosomal dominant trait and the genes responsible have 
been mapped to 2pl6 and 17q22-24 (refs 6, 7) . Because of its similarities 
to the McCune-Albright syndrome and other features, such as paradoxical 
responses to endocrine signals, genes implicated in cyclic 
nucleotide-dependent signalling have been considered candidates for 
causing CNC (ref. 10). In CNC families mapping to 17q, we detected loss 
of heterozygosity (LOH) in the vicinity of the gene (PRKAR1A) 
encoding protein kinase A regulatory subunit 1-alpha (RIalpha) , including 
a polymorphic site within its 5' region. We subsequently identified three 
unrelated kindreds with an identical mutation in the coding region of 
PRKAR1A. Analysis of additional cases revealed the same mutation 
in a sporadic case of CNC, and different mutations in three other 
families, including one with isolated inherited cardiac myxomas. Analysis 
of PKA activity in CNC tumours demonstrated a decreased basal activity, 
but an increase in cAMP-stimulated activity compared with non-CNC tumours. 
We conclude that germline mutations in PRKAR1A, an apparent 
tumour- suppressor gene, are responsible for the CNC phenotype in a subset 
of patients with this disease. 
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AB Carney complex (CNC) is a multiple neoplasia syndrome characterized by 

spotty skin pigmentation, cardiac and other myxomas, endocrine tumours and 
psammomatous melanotic schwannomas. CNC is inherited as an autosomal 
dominant trait and the genes responsible have been mapped to 2pl6 and 
17q22-24 (refs 6, 7). Because of its similarities to the McCune -Albright 
syndrome and other features, such as paradoxical responses to endocrine 
signals, genes implicated in cyclic nucleotide -dependent signalling have 
been considered candidates for causing CNC (ref. 10). In CNC families 
mapping to 17q, we detected loss of heterozygosity (LOH) in the vicinity 
of the gene (PRKAR1A) encoding protein kinase A regulatory 
subunit 1-alpha (RIalpha) , including a polymorphic site within its 5' 
region. We subsequently identified three unrelated kindreds with an 
identical mutation in the coding region of PRKAR1A. Analysis of 
additional cases revealed the same mutation in a sporadic case of CNC, and 
different mutations in three other families, including one with isolated 
inherited cardiac myxomas. Analysis of PKA activity in CNC tumours 
demonstrated a decreased basal activity, but an increase in 
cAMP-stimulated activity compared with non-CNC tumours. We conclude that 
germline mutations in PRKAR1A, an apparent tumour - suppressor 
gene, are responsible for the CNC phenotype in a subset of patients with 
this disease. 
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The present invention provides compns . and methods useful in the diagnosis 
and prognosis of Carney complex (CNC) , as well as methods and compns. for 
the identification of compds . useful in the treatment and/or prevention of 
CNC. Specifically, mutations in the PRKAR1A gene for the regulatory 
subunit of of protein kinase A are described. In addn., the present 
invention provides compns. and methods useful in the diagnosis and 
treatment of conditions assocd. with skin pigmentation defects, including 
but not limited to freckling, as well as endocrine tumors including, but 
not limited to adrenal and pituitary tumors. In addn., the present 
invention provides methods and compns. for the diagnosis and treatment of 
various types of cancers assocd. with abnormal activity of protein kinase 
A. In particular, the present invention provides genetic and other 
sequence information, as well as assay systems that will find use in these 
and related areas. 



